Abstract: Performance analysis contribution to game understanding is a widely accepted premise among the broad community of team ball sports, including football. In the literature it is possible to find a considerable amount of crosssectional studies addressing performance evaluations over time. However, longitudinal studies aiming to evaluate the performance of the same participants (individual or teams) are scarce. Recognizing the interest to address this problem, the present paper focuses on the application of "tracking" with the purpose of characterizing performance behavior in football over eight different competitive periods (seasons). To this effect, the tracked performance indicator selected was the average number of goals scored per season on ten representative leagues of European football. Through the analysis of this variable, a detailed look at goal scoring tendencies is provided resorting to the explanation of different statistical procedures. Among these, Cohen´s kappa (K) and Foulkes & Davies gama (!) were emphasized and interpreted as measures of individual and global tracking, respectively. With this example, the usefulness of tracking performance is highlighted, opening new perspectives to explore the field of team and individual performance analysis.
INTRODUCTION
Despite being considered that mischance may exert some influence on the result of a football match, it has been shown that, in general, the quality of individual and team performance seems to be the main factor in deciding the winning and losing teams [1] . Therefore, the last decade was marked by the emergence of performance analysis as a research subject in sports sciences [2] . Accordingly, in recent years, technological advances have supported the substantial growth of performance analysis systems [see 3 for a review]. The introduction of multi-camera systems along with computer specific software has contributed to the improvement of detailed individual and collective information analysis [4] . These improvements helped to overcome some methodological barriers [5] and to develop the game's body of knowledge [6] .
Regardless of being conceptualized under different paradigms, performance analysis' contribution to game understanding has been undeniable. Having evolved from traditional paper and pencil systems, nowadays, the sophisticated field of notational analysis is starting to recognize important issues like the complexity of dynamic interactions [see, 7, 8, 9 for more information] that occur in the game, as an effort to deal with its underlying variability [e.g., 5, 10, 11] . Past information is of paramount importance to design predictive models of performance [12] and provide the coach and athlete(s) the opportunity to reflect on their specific activities. Thus, if "the essence of the coaching process is to instigate observable changes in behavior" [13, p. 12 ] then monitoring performance indicators over time shall be considered a necessary methodological procedure. In this sense, developmental research addresses the important and challenging issue of monitoring change in performance over a long period of time [14] . However, research to evaluate performance longitudinally does not seem a priority when it comes to evaluate the same participants. The majority of research available has used cross-sectional studies with different participants, teams or groups to monitor changing trends in variables between cohorts. This fact was perceived, for example, by Maia and collaborators [15] when noticing the lack of specific methodological and substantive agenda and may be considered an unjustifiable gap given the existing techniques for the analysis of longitudinal information.
It is argued that performance indicators may have a distinct predictive power on different teams or even on the same team in different competitive moments [16] . Accordingly, the influence of the competitive season in tactical performance indicators demands care in the extrapolation of conclusions from one competitive period to another [17] . The magnitude of change (if any) is an important feature to be considered by researchers and coaches when evaluating performance over a given time period. Performance oscillations and/or stability may then, be identified and analyzed according to possible reasons.
Designing longitudinal studies to investigate stability and change in individual or collective performance may constitute an opportunity to provide an objective look at specific performance indicators over time. In this sense, tracking has been widely used in different domains (e.g., motor control, epidemiology, etc.) to analyze the tendency of an individual or group of individuals to remain in a specific growth channel [15] . The term tracking refers to the maintenance of the individual's relative position or, in other words, to the concept of stability when data is analyzed longitudinally [18] . This technique can be extended to performance analysis with the purpose of characterizing performance behavior over different competitive periods (during a season or several seasons) or the response of different groups submitted to distinct training protocols. Considering the first possibility, this study aims to describe different ways to analyze performance stability using accessible statistical and graphical tools based on the concept of tracking. Although a wealth of performance indicators is available to identify many facets of individual and collective performance, we will use a highly intuitive one -the average number of goals scored. The fact that the ultimate game objective is to score goals [19] , which is paramount for any team's success [20] , also influenced our choice.
Since the present paper constitutes a simple example of the application of this statistical procedure, the authors have decided not to focus on any particular team or club. It is hoped that this technique is recognized as a worthy promising endeavor leading to the appearance of specific studies aiming to evaluate longitudinally relevant performance variables of devoted international teams or athletes, or simply to be one more tool for the coach. New research possibilities are delivered to the readers.
METHODS
The average number of goals scored per match of ten professional European soccer leagues have been analyzed over eight competitive seasons (between 2001/02 and 2008/09), including the English, French, German, Dutch, Italian, Spanish, Portuguese, Czech, Russian and Greek leagues.
These leagues have been selected for having maintained uninterrupted and/or simultaneously, in the analyzed period, at least one team competing on European UEFA championships (UEFA Champions League and/or UEFA Cup). According to this criterion, these were considered representative leagues of European football. Data was collected from the official web sites of the corresponding leagues. Scored goals of all teams were summed and divided by the number of played matches. This procedure was used in every league and season.
Main descriptive statistics, repeated measures ANOVA and paired samples t-test were firstly used. Tracking is very often analyzed with Pearson or Spearman auto-correlations depending on the sample size and violations to bivariate normality. Given the small sample size, we used a resampling technique, the percentile bootstrap method, with 100 samples of size 10 to have more precise estimates of Spearman auto-correlations as well as their standard errors. All these computations were done in SPSS 18 and SYSTAT 13.
The average number of goals scored were then tracked individually, for each league. To this effect, performance channels were initially plotted. These channels, along with each league trajectory, provided a more detailed analysis of tracking. Finally, to assess the degree of individual and global tracking, Cohen´s kappa (K) and Foulkes & Davies gama (!) were calculated. These latter descriptions and analysis were conducted in the Longitudinal Data Analysis (LDA) software [21] . 
RESULTS

Descriptive Statistics
Auto-Correlation Coefficients
Bootstraping Spearman's correlation coefficients (±standard errors) are presented in Table 2 and illustrated in a correlation matrix plot on Fig. (1) .
Given the auto-correlations, the period of greater stability among seasons 2003/04 and 2007/08 was identified. This tendency is confirmed, visually, on the correlation matrix plot on Fig. (1) and in the cluster three presented in Fig. (2) . Fig. (3) describes three channels representing goal scoring performances across all seasons. Channels are considered in the context of this study as different performance zones. It is obvious that in each season two cut-off points (percentiles 33 and 66) divided the series into three classes or channels. Table 3 defines the corresponding cut points for each channel. The spaghetti plot of the leagues' performance trajectories (Fig. 4) shows some variability on the average number of goals scored per match in some of the leagues.
Performance Channels and Spaghetti Plot of Performance Trajectories
To analyze the tendency of each league to remain inside of one performance channel, their trajectories and performance channels were plotted together (Fig. 5) . Fig. (3) . Channels for the average number of goals scored on all leagues within seasons (computed with the LDA software).
Fig. (4).
Trajectories (spaghetti plot) of all leagues' average number of goals scored across seasons.
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Fig. (5) shows that most of intra-individual trajectories remain inside the same channel or oscillate between two channels.
Cohen's Kappa (K) and Foulkes& Davies Gama (!)
Kappa values are interpreted as a measure of intraindividual change and inter-individual differences in leagues´ season's stability. According to the values presented in Table 4 , the Spanish league had the lowest performance stability over the studied time period (K=0.32) with scores oscillating, randomly, between the three performance channels.
The Russian, Portuguese and Italian leagues had moderate levels of stability (K between 0.4 and 0.6) with scores alternating, randomly, between two performance channels. Despite having oscillated between the three channels, the Greek league also presented moderate stability (K = 0.53) since its trajectory remained inside the lowest channel on six occasions.
The English, French, German, Dutch and Czech leagues had their scores inside the same performance channel throughout the eight seasons, indicating high stability (K=1).
The overall kappa for all leagues is 0.61±0.043 (95%CI= 0.52;0.69). 
DISCUSSION
The aim of the present study was to present an alternate statistical technique to analyze the stability of team performance using simple procedures and graphical tools based on the concept of tracking. It was chosen, as an example, a very intuitive variable-the average number of goals scored. To this purpose, a procedure for the statistical analysis of goal scoring tendencies over eight football seasons in ten European leagues was presented.
According to data presented in Table 1 , in the analyzed leagues a minimum mean of two goals per match were scored and there was not a clear trend in this variable variation. Values decrease and increase apparently with no discernible frame. An ANOVA repeated measures with a Greenhouse-Geisser correction revealed significant differentces among sport seasons, meaning that differences between seasons were important despite being represented as decimals.
These previous analysis only showed mean changes and trends in goals within and across seasons, as well as statisti- cal significant differences in means across time. Therefore, we had to move to other views of this data set to address other questions and further interpret the richness of the data.
One very simple statistic to describe tracking is autocorrelations. If seasons' performances are highly correlated, it may be suggested that the mean scored goals tend to be stable throughout seasons. Thus, these correlation measures can be interpreted as tracking values and suggest the existence of performance stability or instability (a usual subjective cut-off value to indicate tracking is 0.50). A period of greater stability could, then, be identified between 2003/04 and 2007/08.
One important illustration that clearly isolates performance stability or instability is the idea of building performance channels. Based on the concept suggested by Waddington [22] in Theoretical Biology, and widely used in displaying and analyzing growth charts (for example, body height or weight), tracking can be assumed whenever repeated measures of a given subject (in our case, team performance) remain between a pair of adjacent percentiles (e.g., P 50 -P 75 ) over time or do not deviate more than one adjacent channel [18] . It is important to note that these channels are empirically suggested by the software used and are expected to be based on substantive grounds.
The channels' delimitation did not indicate a clear increasing or decreasing tendency on scored goals over the seasons for the overall leagues. However, another look should be directed to the trajectories of each league, individually (but see Fig. 4 ). Through visual inspection of these trajectories some variability on the average number of goals scored per match in some of the leagues was noticeable, while other leagues presented more stable patterns.
For a better graphical representation of the tendency of each league to remain inside of one performance channel, their trajectories and performance channels were plotted together. This option constitutes, indeed, the best graphical representation of performance tracking.
In general, intra-individual trajectories remained inside the same channel or oscillated between two channels, indicating performance stability and tracking.
For a more objective measure of intra-individual change and inter-individual differences in leagues´ seasons stability, a count was made on how many times each league score remained inside the same channel. Based on this assumption, Cohen's K provided a measure of tracking that can be interpreted according to Landis and Koch [23] suggestions: K"0.75=excellent; K"0.40 and K<0.75=moderated to good; K<0.40=poor. These cut-off values allowed us to classify each league level of stability.
The degree of performance stability of each league, once identified, makes it important to investigate which performance channel(s) lodge the corresponding performance trajectories. The more prominent examples in Table 4 are the German and Dutch leagues. These remained constantly inside the highest performance channel, meaning that more goals per match occurred in these championships. The opposite happened in the Czech and French leagues that maintained their performance trajectories inside the lowest performance channel. Another relevant fact observed was the attainment of the highest performance channel in four random seasons by the Spanish league, despite having registered the lowest degree of stability. The overall kappa result obtained for all leagues indicated the existence of moderate stability in the average number of goals scored per match in European football leagues during the analyzed period.
Finally, Foulkes and Davies ! constitutes the last procedure to tracking. It examined the number of leagues that maintain the same relative rank. This probability was computed after modeling the best linear, or non-linear, individual trajectory of each league. If ! = 0.50, there is no tracking; if y = 1, tracking is perfect; if ! <0.50, tracking is irrelevant [15] . Results indicated high tracking in the leagues´ average number of goals scored.
In short, through the application and analysis of this statistical procedure it was possible to verify that the average number of goals scored per match in major European leagues has not changed since season 2001/02, being scored a minimum average of two goals per football match. The Dutch and German leagues presented the best scores while the Czech and French leagues were those presenting less number of scored goals per match. The Spanish league registered unstable scoring patterns. It was not verified a pronounced trajectory in the average number of goals scored for any league since the few oscillations between the distinct performance zones (or channels) were random.
Even though the selected variable used to exemplify the application of this statistical procedure provided a very small and restricted picture of the wide and complex performance landscape of football, it should be regarded as a quite good example of the utility and relevancy of this technique to link important performance information gathered throughout time.
CONCLUSIONS
The field of longitudinal data analysis is very broad and varied, namely in sports performance. Although a whole range of techniques are available and user-friendly in many statistical software, not much research deals with the enthralling and challenging issues of stability and prediction of team performance. We tried to fill a gap in the literature suggesting the novel use of the idea of tracking and some of its main statistics and meanings. The illustrated example highlights the usefulness of tracking performance measures longitudinally.
Although longitudinal data analysis presents many challenges within the framework of individual and/or team performance, the concept of tracking and its various statistical modes of graphical display and numerical summaries appear to be useful for many purposes. Yet, a further research avenue would be to model team performance over time conditional on time-varying or time invariant covariates as well as tracking. A more thought provoking avenue would be to model systems of interacting behaviors that change over time in linear or non-linear ways.
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